Civic energy communities (CECs) have emerged throughout Europe in recent years, developing a range of activities to promote, generate, and manage renewable energy within the community. Building on theories of Social Practice, we develop the notion of Collective Energy Practice to account for the activity of CECs. This expands the practice-based understanding of energy, which thus far has mostly focused on energy practices of the home. Additionally, we build on earlier practice-based thinking to come to our understanding of a 'system of energy practices'. This view places the collective energy practices of CECs in a broader mesh of sites of practice, including policymaking, commercial activity, and grid management. Taking account of the enabling and/or restricting the influence of this broad system of energy practices is crucial in understanding the development of CECs' practices. We accomplish this through the qualitative analysis of our long-term empirical research of five Dutch CEC sites, but also draw on our earlier fieldwork on smart grid projects in the Netherlands.
Introduction
Civic Energy Communities (CECs) have been on the rise in many countries worldwide; specifically, in the Netherlands, CECs are showing steady growth since 2010. The fourth and most recent report by the sector's network organization counts 353 local energy cooperatives in the Netherlands [1], a country with 380 municipalities. CECs are local citizen organizations that aim to make their ways of using and generating energy environmentally, politically, and economically more sustainable. They achieve this through a range of activities, including: defining the visions of local sustainability, offering energy efficiency measures to the community, organizing collective buying of solar panels, and developing collectively owned renewable energy generation. CECs have the potential to make a significant contribution to the future energy system in Europe through these activities [2] . It is of importance to study the emergence of current and future activities of CECs in order to understand this transitioning system [3] .
In this article, we focus on the activities of civic energy communities, specifically those activities through which they aim to generate and manage energy collectively. We develop two central arguments in this paper. First, we argue that the activities of community energy can be better understood through the conceptual lens of collective energy practices. In this argument, we bring together research regarding the development of community energy and work that conceptualizes energy from a social practice perspective. We find a useful distinction between three categories of collective energy practices: promoting individual energy practices; developing collective energy generation; and, developing collective energy management.
Second, we argue that, to understand the (continuing) emergence of these collective practices, it is crucial to identify the linkages of these practices with the broader system of energy practices. Here, we work with the notion of a system of energy practices, building on theory and applications that were developed by Schatzki [4, 5] , Nicolini [6] , and Watson [7] . This systemic view based within practice theory sees the energy system consisting of all the practices through which it is made and sustained. We will identify the crucial interlinkages with this system of energy practices that explain the emergence of collective energy practices for CECs and how these have been hindered and/or enabled thus far.
By developing these two arguments, we address the following research question: how can we understand the emerging practices of civic energy communities within a changing energy system? Community Energy has been a topic of research for quite some time, being largely focused on renewable energy generation activities. Much of this research uses notions that are related to transition studies and the multi-level perspective. Energy communities [8] are often seen as 'niches' [9] within an unsustainable and obdurate regime [10] where 'grassroots innovations' [11, 12] can develop. Although these innovations can be technical [13] , CECs often work with existing products that are applied in new contexts, where non-technological aspects are the subject of innovation [3, 14] . We build on this body of literature, but from a different perspective: we approach the activities of CECs from the perspective of social practice theory, in which the actual activities through which energy is generated and managed are the central object of study. This set of activities is still expanding as new material and non-material elements become available to CECs, and the place of community energy in a transitioning energy system is still in flux. The concept of collective energy practices will be mobilized to characterize the diverse activities of CECs.
It is argued that CECs are important in the development of local energy practices, because they pioneer initiatives to generate and manage energy [15, 16] . In this innovative role, CECs actively challenge and question conventional practices through which the energy system is organized [17] . The challenges that are posed by local renewable energy generation to the grid infrastructure are becoming very palpable in several regions of the Netherlands [18] . CECs also challenge the conventional energy system by developing activities around managing the way that their community-generated energy is used. It is thus necessary to also take account of the practices of established energy system actors to understand the emergence and potential for CECs' energy practices. We do this by extending our concept of collective energy practice to be enmeshed in a broader system of energy practices, based on earlier system of practices work [7, 19] . In this paper, we elaborate a practice-based perspective that captures both the specific practices of CECs as well as the practices of other sites in the energy system.
The following section reports on the methods that we used in our research into various sites of practice over a longer period of time. Section 3 is about collective energy practices, and it introduces our findings on three categories of collective energy practices of CECs. This is followed by a section where we take a more systemic perspective and show the various sites of practice that form the system of energy practices. We close with a discussion regarding the collective energy practices of CECs within the energy system, by highlighting their empirical and theoretical relevance.
Methodology
This paper is based on fieldwork at several sites of the Dutch energy system, as part of a longer ongoing research project on emerging energy practices in the Netherlands. The focal sites of energy practices for this paper are civic energy communities, and, in particular, innovative CECs that are, or were, early developers of collective energy practices. The CECs that were researched for this paper are exemplary for this innovative character because of projects that they are, or were, involved in. Five of these CECs were researched in-depth by following on-going projects and through semi-structured interviews with key individuals. These key individuals had been involved with initiating CECs, developing its practices, and interacting with other system actors. Interviews were performed at the home or workplace of the interviewees, and they lasted 60 to 90 min. The interviews were transcribed and analyzed by hand by the authors. The empirical material presented throughout this text in the form of telling quotes comes from these interviews with key individuals from the CECs. All five CECs are represented at least once through telling quotes, which was chosen to also reflect the expressions that were made in the interviews with other CECs. Our understanding of CEC's collective practices was expanded and triangulated by visiting events and utilizing reports from the Dutch community energy network organization HIER, and personal experience working with CECs. Table 1 provides some more information regarding the CEC names, locations, and the numbers that we use to reference them throughout the article. Thus, the analysis is built on a mixed method, formulating and deriving insights on the several 'sites of practice' from the interview data and site visits, and further substantiating these with literature on the energy sector. This table also forms an overview of the methods used to research the several practice sites. Table 1 . Overview of researched practice sites and mixed methodologies.
Site of Practice Organization/Project (Location) Method

CEC #1
Duurzame Energie Haaren (Haaren).
Semi-structured interviews.Sector events & reports.
CEC #2
Member of Brabant Provincial commission social innovation and initiator of several CECs.
CEC #3
Morgen Groene Energie (Nuenen).
CEC #4
Escozon (Heeten).
CEC #5 Endona (Heeten).
Grid management #1 Project SSmE ("Together energy smart"-Haaren).
Interviews with grid manager Enexis, other project partners and participants. Observing project meetings. Grid management #2 Project JEM2 ("Your energy moment 2.0"-Breda).
Local Policy
Based on literature & interviews at CEC sites.
Commercial
Based on literature, the project partners in two projects mentioned above & interviews at CEC sites.
National Policy
Based on literature.
Descriptive data on the public and commercial practices through which grid management is performed and changed were obtained in the authors' earlier fieldwork in two Dutch smart grid experiments (SSmE and JEM2: see also [20, 21] ). Our data about policy practices, which we collected through interviews with practitioners, is enriched by including relevant other research literature describing these practices.
Results
This section is divided into two larger parts. The first part deals with our notion and findings of the collective energy practices of CECs. The second part takes on a broader view, introducing our notion of a system of energy practices, and reporting on the several sites of practice that make up this system.
Collective Energy Practices
In this section, we focus on the activities of civic energy communities that affect the way that energy is used and produced in the Netherlands. We will do this from a perspective that is based on theories of social practice and introduce a notion that-as we will argue-better captures the activities of CECs. Practice theory [4, 20] understands the social in terms of the actual practices of people, whose daily lives consist of engaging in socially prefigured, but still indeterminate and emergent, activities. This line of thinking has questioned the rationalist approach to how people relate to energy [21] , and instead reframes energy consumption as an invisible, but often necessary, by-product of the meaningful practices that were performed in our daily life [22] . However, practice theory has also been used to understand recently emerging energy-related activity in the household. A range of research that is rooted in practice theory has been carried out to study the emerging energy practices of the home [23] [24] [25] [26] [27] . The concept of energy practices has been proposed as a particular set of practices through which " . . . energy is highlighted, made visible, problematized, managed, stored or discussed, which in turn produces insights that can be used to shape [domestic] energy conditions [25] ".
The focus in this line of research has mostly been placed on the activity of individual householders, within the arena of the home. The notion of these home energy management practices [28] is useful for this level of analysis, but it does not fully capture the phenomenon of energy collectives. Energy practices, as a concept, applies to much of the activity of CECs, as they are explicitly bringing energy to the foreground, highlighting and problematizing it, making it a matter of concern for the people that are involved and (as an aim) the wider community. However, the activities of a CEC have a more collective dimension than home energy practices: they only emerge after a group of people comes together and goes on to develop projects that they individually could or would not have. This distinctness from home energy practices is why we adopt the notion of collective energy practices.
Collective energy practices consist of the smaller practices that are performed by the community members, interrelated and united under the collective practice of e.g., operating a community-owned solar park. As a collective, by developing these collective practices, the CEC assembles the resources that are available within the community into actual practices, which would not emerge otherwise. An approach that sees the activity of a CEC as operating at a 'larger scale' than the individual is similar to how we might describe the activity of any other organization from the practice-theoretical perspective. This means that the recognizable activity that we observe within a collective, whether it is a CEC or a coal company, is a set of interrelated practices that are performed by multiple people at different times and places [29] .
As will be seen in the description of the different collective energy practices, these are not being developed and performed exclusively by CECs. However, based on their founding principles, CECs aim to carry out their collective energy practices differently from the collective energy practices of other actors [30] . This means that this collective energy practice for a CEC should often include notions of democratic process, equality, local ownership, and the adequate scaling of technology. In the context of CECs, the term collective practices thus takes on an additional meaning, beyond the indication that they emerge from a multitude of individuals. The collective notion also holds that the activities that are developed by CECs often explicitly aim to benefit their community, work toward community-owned energy resources, and make sure that the community's wishes are in some way represented in the local development of the energy transition. Furthermore, it indicates that it is through these collective practices that the community they identify with is further established and shaped: the practices give meaning to the CEC, a reason to be organized as a collective.
We expand the toolkit of social practices to better understand the phenomenon emerging through the activities of CECs with the concept of collective energy practices. In the following section, we will provide a more detailed look into the collective energy practices of civic energy communities. We distinguish three collective energy practices of energy communities: promoting individual energy practices; developing collective energy generation; and, developing collective energy management. This distinction is initially based on the development path that we have seen for CECs, where these categories can be often seen as stages of development.
Promoting Home Energy Practices
The initial practices that most civic energy communities developed, apart from organizational practices, were aimed at promoting home energy practices among their participants. This distinct type of collective energy practices promotes and supports the growth of home energy practice that is organized at the community level. The CEC directly impacts the energy system by 'circulating' [20] technical and non-technical aspects of these home energy practices among the community members.
The widespread organization of community schemes for buying solar panels is the most visible of these collective energy practices: "The first few years, we have been very busy getting solar panels onto houses" (interview CEC #1 & #3). During the significant decrease in solar PV costs in recent years, many initiatives for collectively purchasing solar PV were started in the Netherlands. Up to the year 2018, at least 248 smaller and larger projects were counted [31] . This collective energy practice benefits the CEC by reaching out and recruiting members, whom themselves benefit by being "unburdened" in obtaining (cheaper) solar PV. Similar community schemes exist that promote home insulation, heat pumps, or energy monitoring devices. The community can also promote new knowledge and meanings regarding energy besides these ways of altering the material arrangement through which energy is used and produced within the home. Examples that were observed in our cases that help to achieve this include education on energy saving at schools, displaying individual 'sustainable' successes within the community, and promoting their vision and knowledge within political and civil society. In doing so, individual energy practices of energy monitoring and energy saving are promoted within the community.
However, these collective energy practices are not exclusive to CECs. In fact, of all the collective solar purchasing initiatives up to 2015 the majority (in number and capacity) of these initiatives was started by commercial actors, consumer organizations, or governmental programs [32] . Similarly, energy companies now offer easy access to solar panels and heat pumps to their customers, as well as a host of apps and devices to monitor and reduce energy usage. The way that CECs perform these collective practices is not very different from how this practice is performed by other societal or commercial actors (interview CEC #2). However, as a relatively easy to organize practice, which also offers clear benefits to the community members, it proved to be a successful first step in the development of many CECs.
Developing Collective Energy Generation
Following the promotion of individual energy practices, many CECs have moved on to another category of collective energy practice: developing collective energy generation. This practice, especially collective solar PV generation, has been widely picked up by CECs and grew fast in recent years: The amount of collectively owned solar projects grew from 277 in the year 2017, to 450 in 2018 [1] .
The collective practice that was recognizable as collective energy generation consists of a host of smaller and diverse practices, related by their contribution to the collective practice. Smith, Hargreaves, Hielscher, Martiskainen, and Seyfang [11] lists many tasks within the set of practices that CECs needs to perform in setting up community energy: "Groups have to study technical information [ . . . ], constitute themselves as legal entity, apply for grants, seek loans, raise money, think about insurance, permissions, marketing strategies" [ . . . ]. This illustrates that developing collective generation is a more complex collective practice than the previous category of promoting individual energy practices.
In itself, the practice of generating energy through solar parks, wind turbines, or, for instance, biomass facilities is of course not exclusive to CECs. CECs often set out to apply a different (broader) range of elements, which are rooted in the principles on which the community operates and is built [30] . This becomes visible in the way that CECs shape their collective energy generation practices. As we have observed in our fieldwork, a democratic process and equality are basic principles for most Dutch CECs, which have legally established themselves as cooperative associations. Equality takes shape not only in the equal voting rights of cooperative members, but also in designing the investment structure of collective generation to be equally accessible for everyone (CEC #4). Rather than finding the largest investor for a local project, our case studies show how ownership is split into small shares that practically anyone can buy limited amounts of. Local ownership is not intrinsic to all collective solar generation by CECs, some projects allow for investment by anyone. However, local ownership has been a common goal for CECs, and over time it has become established as a standard form through changes in tax legislation. We will return to this topic in the next section. Lastly, the adequate scaling of collective generation means that whatever the type and size of the project that is developed by the CEC, it corresponds with what the community deems necessary (CEC #4). Thus, the leading principle might not simply be to develop the largest or cheapest project to have as much renewable energy as possible; the project should fit with the values and goals that a majority of the community finds important.
Such founding principles of CECs, which they aim to apply in the collective practices that they develop, are not always recognized in the way other actors might develop the same practice of collective energy generation. This is especially relevant in regard to solar parks in the Netherlands, where market based actors are also offering and developing solar projects within the municipality. In fact, private actors form the majority in developing collective generation, while CECs own a mere 2% of total solar power in the Netherlands [1]. The 'booming' growth of commercially developed solar parks has been increasingly met with discussion and opposition at the local level, because the values and principles of the community are often not included in these developments.
Developing Collective Energy Management
We distinguish a third category of collective energy practices, which are formed by the collective energy management practices that address how, when, and which energy is used within the community. Just like collective generation, the technologies through which collective energy management is achieved have a collective nature; people do not individually develop them, they are operated by and for a collective. Energy monitoring platforms for the community [25, 33] ; community energy storage [34] ; the development of community virtual power plants [35] ; and, operating micro-grids [36] are examples of this.
Energy management practices are not new, as the maintenance of the electricity system has always required careful control and balancing throughout the grid. However, a consequence of a renewables-based energy system is that there is a growing need to manage the dynamics of energy at the scale of the household and the community. A host of smart grid pilots and experiments has been conducted over the years to test how technologies (storage, smart appliances, and IT platforms), tariff schemes, regulations, and information feedback can be applied to create a demand response and manage energy usage at the local level. The palette of energy management practices through which the energy system is balanced and maintained grows as all of these elements are developed. Although grid management is, strictly speaking, not their responsibility in the current energy system, we observe that CECs are starting to explore how their communities might engage in these energy management practices.
One main reason for this is that it improves the amount of community-generated electricity that is actually used within the community. Besides any moral principles that the CEC might have on becoming self-sustainable, improving on this will likely also be financially rewarding. CECs anticipate changes in the degree to which their collective generation capacity has access to the grid infrastructure. The local grid is meeting constraints in its ability to accommodate all electricity generated by collective solar electricity generation (not just by CECs) in ever more parts of the Netherlands. Grid operators and the government are already exploring ways to limit the pressure that collective generation puts on the grid [37] . Measures, such as flexible taxation and/or pricing, lead to higher costs of using the grid, and the curtailment of solar parks is a flat loss of the generated energy [38] . These interventions are not unlikely (some DSOs see "curtailment as unavoidable" [18] ) and they can be a push for the CEC as owners and users of the generated energy to decrease their demand of grid capacity, as this is likely to become limited and more expensive at times. Thus, collective energy management practices that achieve this will become a logical add-on to collective generation for CECs.
Another reason we find is that, even before these more critical measures have to be taken, energy management practices can support the growth and position of the CEC. "To maintain [the CEC] we must find a new business model for cooperatives, in which they perform tasks to unlock and retain as much value as possible (CEC #5)". Practices that unlock and extract value from flexible energy usage and storage are growing, often as a core practice of market-based aggregators. These practices generate value by reducing the energy usage, making use of fluctuating energy prices, and offering flexibility services for grid management. The CEC can strengthen its business model by performing these practices itself, by setting up and utilizing flexible capacity (a battery, aggregation) within the community.
Understanding Collective Energy Practices within a System of Energy Practices
The collective energy practices of CECs are developed and performed in deep relation with the energy system at large, which we understand as a socio-technical system. As Watson [7] argues, practices "are partly constituted by the socio-technical systems of which they are a part; and those socio-technical systems are constituted and sustained by the continued performance of the practices which comprise them". Collective practices of energy generation and management make use of, but also affect, the material infrastructures of the energy system. Furthermore, the devices that are applied in these practices are produced, supplied, and installed by other organizations. However, beyond the technical dimension, collective energy practices also relate to, make use of, and have an impact on the financial, legal, political, and cultural dimensions of the socio-technical energy system.
Just as the activity of CECs can be understood as collective energy practices, so can the activity of other organizations that contribute to the energy system. The "methods of planning and policy-making" that make and shape an infrastructure can be "considered practices in their own right" [39] . In this sense, the energy system is itself a larger constellation of practices that build it, feed it, regulate, use, and manage it. This system persists "through the routinized actions of actors throughout the system, as they perform the practices which reproduce the institutions and relations comprising the system". [7] . The 'system of energy practices' is thus defined "as a relatively stable configuration of linked practices and relations that together sustain a particular socio-technical mode of doing" [19] , in this case generating energy and managing the electricity grid.
The system of energy practices is dispersed over many different sites of practice: the energy practices of an energy producer, a grid operator, or a policymaker all play a part in the broader system of energy practices. The particular socio-technical mode of undertaking energy generation and management is routinely re-constituted by these various sites of practice, and the activity of CECs is thus dependent and prefigured by the system of energy practices. However, at the same time, this does not presume that influence is exclusively in the hands of "professional and political practices" [39] ; any one site of practice can, by doing things differently, challenge and change the system of energy practices. This change is affected by alterations in other sites of practice, such as the political and legislative arena, grid management and planning, or the market for technologies.
From our perspective on a system of energy practices, even though we have a particular interest in the energy practices of CECs, "appreciating the relations between practices-not just interdependent but also competitive relations-is in fact essential to understanding the dynamics within practices" [7] . This means that, to understand development and change in collective energy practices, it is imperative to follow their linkages into the places and practices of national policymaking, grid management, local government, and commercial activity in the energy system. This means that not only the collective practices of CECs have to be studied, but also the sites of practice that are important for their emergence, growth, or failure.
We can identify the crucial enabling or hindering linkages to other sites of practice throughout the system of energy practices by studying the practices of CECs. This process of studying one focal practice and tracing the important relations to other sites of practice is similar to the 'zooming' approach that was presented by Nicolini [40] . Some of these other sites of practice have been an object of our own empirical work, while we refer to in-depth studies of others where available for other practices. We will report on the crucial enabling and hindering relations to other sites of practice that we have identified in studying the collective energy practices of CECs in the remainder of the section.
National Policy Practices
Several national policies figure strongly in the emergence of collective energy practices. First of all, the collective practices that promote individuals to acquire solar panels were enabled by a national governmental policy that made solar panels more economically attractive. Net-metering policy for individual households' self generated solar electricity has had major consequences in this regard, and the VAT rebate on solar systems has been another supporting policy. The net-metering policy was made as a general governmental policy to promote individual solar energy generation, without the reference or influence of CECs. It merely acts as a 'prerequisite' to the emergence of this particular collective energy practice, which we have shown has been a very common first step for CECs. The net-metering policy was intended as a temporary support mechanism, but it has been extended several times and it will last until the year 2023, when it will be replaced by a different policy [41, 42] .
A second relation to the sites of national policy practice becomes apparent by zooming in on the development of collective energy generation. The investment and subsidy structure of collective energy generation can take different forms, but most of the community-based energy generation is shaped by a particular national policy instrument: the 'postal code rose' (PCR) arrangement. CECs that develop energy generation capacity in shared ownership, for instance, by wind turbines or larger solar installations, have argued that this self-supplied energy should not be taxed in the same way as grid-supplied energy. Before a policy instrument ultimately came about, the tax regime in place heavily limited the economic feasibility of community energy. Repeated attempts by policymakers and local energy representatives to fight for a different tax regime for community energy throughout recent years in the Netherlands have been documented by [43] . This process shows how energy transition at the local level intersects with the practices of the national government, where the concerns of CECs were constantly balanced against reduced tax incomes.
Ultimately, this process resulted in the postal code rose (PCR) arrangement, which exempts the energy supplied to owners of collective generation within the same and adjacent postal code areas from taxation. This PCR arrangement, in turn, became a steering element for the further development of CECs' collective energy generation practices, because it only applied to the specific legal form 'cooperative association'. Already before the PCR arrangement was established, many CECs organized themselves as cooperatives [1], but this national tax policy has further entrenched the cooperative form.
The net-metering and PCR arrangement are only temporary measures, and it is not completely certain for individual users and collectives what future policy might look like. The temporary aspect of national legislation is of influence on the collective energy practices of CECs, because it introduces further risks: "what are the parameters, who is going to ensure our continuity?" (CEC #3). CECs can look for support from the European level: recent rulings by the European Parliament on the 'Clean Energy for All Europeans' package strives for national policies within the European Union (EU) to further recognize and accommodate the generation and management practices of CECs [44, 45] . The tax related legislative changes are one example of this accommodation. Another example is the "Experimenting arrangement" that was first established by the national government in 2014 [46] . Under this arrangement, cooperatives can deviate from the "Elektriciteitswet" (Electricity Bill), meaning that they can take on roles and responsibilities that they are normally excluded from.
Local Policy Practices
Sites of local governmental practices are another site with an important relation to the development of collective practices of CECs [47] . The practices of local government have proved a valuable source of support and "strong facilitation" for the development of many CECs (CEC #2) although the municipality only acts at the fringes of the system of energy practices. This support can consist of funds to organize events, physical space on (municipal) roofs or lands for energy generation, or signaling the importance of the CEC to other organizations and inhabitants. The link between CEC and municipal practices works both ways, because the municipality is also often dependent on the collective practices that were developed by CECs. The sustainability of the energy system is rising on most municipal agendas, since "Paris and Groningen have become serious issues (Refers to the Paris climate agreement, and to earthquakes resulting from gas production in the Dutch province Groningen)" (CEC #3). However, the municipal capacity to pursue this sustainable agenda is still limited [48] , especially in smaller municipalities: "there simply is no capacity or quality to bring it into practice" (CEC #3). Changing this takes a long time due to the long and fluctuating cycles of local government practices, such as elections, setting a policy agenda, developing programs, and eventually appointing civil servants. CECs fill this gap by developing collective energy practices that promote sustainable action by citizens of the municipality [1].
CECs' collective energy generation practices can develop at a scale that exceeds the boundaries of individual municipalities. In some areas these municipalities have remained relatively small, so that, in deploying and connecting energy generation, CECs quickly run into these boundaries. In these cases, officials and planners from other municipalities also get involved, with their own visions and practices, complicating the process for the CEC. "But energy does not follow these boundaries . . . I think, regarding energy management and generation, the municipal boundaries in this particular area are completely outdated" (CEC #3). Thus, the physical limits of local governmental practice are not always where the practices of CECs want to end.
Commercial Practices
The practices of commercial organizations in the energy system also prominently figure in the development of collective energy practices of CECs. The sites of practice are dispersed over a range of different businesses, such as commercial energy generators, suppliers of energy generation and management technology, and organizations that offer support services to CECs. Commercial sites of practice in the energy system relate to the collective practices of CECs in various ways, from supporting to competing with CECs.
For instance, the CEC often collects offers from a few suppliers who will sell and install the technology in question in organizing the promotion of individual energy practices. The relation between the CEC and these suppliers are described as "ambivalent" (CEC #3): on the one hand, by promoting solar panels, heat pumps, or home insulation, the CEC basically organizes a market for the supplier. In this way, the CEC and the supplier can support each other's practices. On the other hand, the commercially driven actors also perceive the CEC as a competitor and as costly, because the CEC usually wants a small discount for its members. From the supplier's point of view, the collective practice of promoting individual energy practices can also be performed by the supplier itself. This ambivalent and possibly competitive relation between CECs and commercial actors is a theme that we find in the development of all CECs' collective energy practices.
The relation between CEC's and commercial practices can have a supportive character: the annual report of CEC network organization HIER [1] signals a "growing willingness of commercial market parties to cooperative with local communities". This cooperative stance is, for instance, visible among some of the commercial energy generating companies. No CEC by itself has the capacity (and very few the license) to supply its members-clients with energy at any time. If a CEC wants to directly sell energy its members, then it needs to enter into a partnership with an established and licensed energy supplier. A few commercial and sustainable energy suppliers, such as Greenchoice, have positioned themselves as supporting community energy [1]. These companies often also offer additional administrative services to the still inexperienced CEC besides being the buyer and co-supplier of energy community generated energy. By taking care of these administrative practices, the commercial actor prevents a lot of overhead administrative costs for the CEC. By offering services to automate and professionalize the administrative processes that come with collective energy generation and postal code rose projects, commercial actors enable the further growth of community energy.
The routine practices of commercial actors can also be of hindrance to the CEC's development of collective energy practices, despite a willingness to cooperate with CECs. We find that commercial organizations that the CEC has to work with or rely on in developing their collective practices are not attuned to this new player on the field. The variety of technological, legislative, and financial elements that need to be integrated into these collective practices are not readily on offer; instead, they come from a range of organizations that each offer partial solutions based on the limits of their expertise and responsibilities. Collective generation, but especially collective management practices, involve "all these incredible technological parts, that ultimately need to be integrated into one solution. There is no party that I know that offers these integrated solutions" (CEC #3). Thus, these elements need to be integrated by the CEC, a complex task that does not make further growth of collective energy practices easier.
Furthermore, our research on CECs developing collective energy generation practices also shows the competitive side of the relation between CECs and the sites of commercial energy practices. Developing collective energy generation has also become an attractive business opportunity with the ongoing decrease in costs and substantial governmental subsidies. This has led to strong growth in solar park developments that are not in the hands of communities, and that are not postal code rose projects. These commercial practices of energy generation at the local level compete with CEC energy generation practices. Especially with the growing criticism of land-based solar parks, the amount of space for energy generation that they compete over is limited at the community level. "The community takes this step first, before the big companies start moving, too. Subsequently, it is the question if you want to keep doing that, as a small organization" (CEC #3). Commercial actors can now offer complete packages for solar parks to a land-owning farmer or municipality, with which it is difficult for a slower-moving, volunteer-based CEC project to compete on economic terms.
Grid Management Practices
Yet another site of energy system practices are the sites where the electricity grid is produced and managed. Especially, the regional distribution grid operators (DSO) in the Netherlands have been quite visible by setting up or joining experimental projects to develop and test mostly technical, measures that will help in managing the electricity grid at the local level. However, the practices of grid management have something of a dual nature, which also reflects on how they relate to the collective practices of CECs.
DSOs have developed innovative elements that are in close collaboration with CECs that are developing collective energy management practices. Our own research [20] has covered a DSO-led project, in which (some of) the tools for individual household energy management practices are introduced to a CEC, with the goal "to explore the potential of social cohesion for energy management". In recent years, DSOs are increasingly faced with communities who want to take up responsibilities in managing their energy. A cVPP project by a CEC in Loenen [49] , and the GridFlex project with the CEC in Heeten [50] who want to experiment (under aforementioned Experimenting arrangement) with a local energy market and offer flexibility services are examples of this. These collective energy management practices are very relevant for DSOs, because these can support the DSOs task of local grid management, which might need 'smarter' solutions than what the conventional grid management practices entailed thus far.
On the other hand, by far the largest task that grid operators work on is maintaining a stable and reliable grid at all costs. It is this core practice on which they are judged, and this leads to a very defensive and risk-averse stance versus the uncertainties of working with collective energy management practices by CECs (CEC #3). Bids that are offered on the market for flexibility services (made mostly by commercial businesses such as aggregators) need to satisfy strict demands on reliability, availability, and response time. In this sense, the collective energy management practices of CECs will likely be held to the same standards. This development is still young and whether CECs are able to meet these standards in their grid management practices remains to be seen.
Besides the physical space that is needed for land-based solar parks, commercial and CEC energy generation practices also increasingly compete for capacity on the grid. In particular, in less populated areas that have been laid out with relatively low grid capacity, the limitations of the grid to accommodate collective energy generation are becoming visible [1]. In these areas, but perhaps also more generally in the near future, this limited grid capacity can be a barrier to the growth of collective energy generation. Furthermore, the nature of the practices of grid construction and planning is such that lifting this barrier by grid expansion will take a long time. Especially, the planning procedures can take several years, because this part of the process is also entrenched in governmental practices [18] .
Discussion and Conclusions
The three categories of collective energy practices that CECs engage in are in quite different stages of development. The promotion of individual energy practices is ubiquitous among CECs, collective energy generation is growing fast, while collective energy management is currently undertaken by a fraction of CECs. We want to stress that not all CECs develop all of these collective energy practices, and there is not a fundamental ordering to these three sorts of energy practice. However, we observe that these collective practices are logically consecutive and increasingly complex steps in the development of CECs. Furthermore, we find that CECs become more enmeshed with the broader energy system of practices with each step of developing these practices. The collective energy practices of CECs become more impactful on the existing energy system and the practices through which it is maintained.
In each of our proposed categories of collective energy practices, CECs (still) take up a small share when compared to public and market-based actors. However, we do not wish to discount the role of the collective energy practices of CECs within the energy transition that is unfolding throughout the system of energy practices. As Watson [7] says, a practice based perspective on the energy system holds that changes to the system can result from changes in any site of practice: "if small interventions initiate or give momentum to positive feedback effects in desirable processes of recruitment and defection, their cumulative effects on the overall system can be substantial [7] ". CECs developing collective energy practices ahead of others, precisely because they do not purely operate from business as usual, commercial position, and can thus contribute to the growth of these collective practices overall.
As their development progresses, CECs are increasingly performing tasks that touch upon, both positively and negatively, the practices of other actors in the energy system, in particular, those of grid management and market-based actors, such as energy generators and aggregators. As we noted, CECs often are started from a fundamentally different position regarding sustainable energy as compared to the current socio-technical system [30] . The organization of ownership and decision-making, the distribution of benefits, and the scale of technology are aspects of collective energy practices in which CECs aim to be distinctive. However, as Hicks and Ison [51] find, in reality, that these aspects are actually continuums of choices between the community 'ideal type' and the business as usual way of designing collective energy practices. This means that 'community energy' is an ambiguous term and that CEC energy practices come in many different forms. This highlights how it is likely that the collective energy practices of CECs, as they develop, will be required to conform to the practices of other sites of the energy system. This is already visible in the fast development of collective energy generation, where CECs compete for resources and space on economic terms with market-based actors. The question is whether CECs in this dynamic can keep bringing their basic principles into the way that they design their collective energy practices.
We have shown that the relation between sites of practice is varied: they can be enabling or hindering, and this relation can change with time. An enabling relation is seen, for example, in commercial energy suppliers that facilitate CECs to supply energy to their members as a reseller, or offer administrative services in support of collective energy generation. Conversely, the other sites of practices also hinder collective energy practices. This is seen in the mundane practices of grid management (coupled with booming commercial energy developments), which have culminated in the current situation of grid-constrained areas with no more grid-space for collective energy generation. Over time, the practices in these different sites of the energy system can also change their relation to the practices of CECs. The postal code rose arrangement is a striking example of this, which changed the site of taxation practices from a hindrance to collective energy generation to one that supports this practice for CECs. This observation is line with Macrorie's [19] earlier definition of a system of practices as "a relatively stable configuration of linked practices and relations that together sustain a particular socio-technical mode of doing", in that the particular mode of 'doing' linked energy practices is relatively stable, but is always open to change. We might say that, with time, the relatively stable configuration of practices at each site of the energy system needs to change to accommodate challenging practices, such as those of CECs.
In this article, we approached the topic of community energy and its role in a transitioning energy system from the perspective of social practice theory. We introduced the notion of collective energy practices: sets of energy practices beyond those of the individual, which emerge from some form of collective organization. These collective energy practices work towards collectively defined goals and, by being performed, also shape and maintain the collective. Collective energy practice is a useful concept, because it adds to the thus far individual-focused conceptual toolkit of practice-based understandings of sustainable energy and the energy transition. Conversely, understandings of community energy can be approached from a practice-based understanding with this concept.
A main characteristic of a practice-based perspective is that, ontologically, it places the practice itself center stage, rather than whoever is performing that practice. The collective that performs the practice can be a civic energy community, but also another organization, such as a market-based company, a public or government institution, or an organization from civil society. The point of focusing on the practice and 'leaving open' who the performing actor is, is not only inherent to practice theory, but it allows a perspective in which different organizations develop their own, sometimes competing, versions of collective energy practices.
We also extended the view on practices outwards, building on earlier work on systems of practice by Watson [7] and Macrorie [19] to come to the notion of an energy system of practices. Our descriptions of several collective energy practices are powerful examples that their emergence must be understood as embedded and shaped by other sites of practice within this system of practices.
The research question that was formulated for this article was: how can we understand the emerging practices of civic energy communities within a changing energy system? In this article, we empirically and theoretically answer this question. Our current energy system is changing and we have shown that the emerging activities of CECs play a role in these dynamics. We theorize this empirical phenomenon, in which a range of energy practices is collectively organized, by using the notion of collective energy practices and we show how such practices unfold within the broader energy system. Thereby, we highlight the empirical and theoretical importance of collective energy practices, as it gives us guideposts for both understanding and shaping the transition of our energy system. 
